Purpose
Acute mesenteric ischemia (AMI) has a low incidence of about 1 in 1000 patients acutely admitted to hospital, but has a high lethality of about 70%. However, with a timely diagnosis and treatment the disease can be survived [1] [2] [3] [4] . The condition can be differentiated in cases with primary or secondary ischemia. Secondary mesenteric ischemia is caused by non-vascular diseases such as small bowel strangulation. In contrast, primary AMI has a vascular origin and can be stratified into etiologically different subgroups, comprising mesenteric arterial embolism, mesenteric arterial thrombosis, mesenteric venous thrombosis, and non-occlusive mesenteric ischemia [3] . Clinically, the early diagnosis of primary AMI is difficult due to its unspecific symptoms.
Contrast-enhanced computed tomography (CT) has become the diagnostic method of choice in acute abdominal pain of unknown origin. While many abdominal diseases could already be well diagnosed during the era of single-detector CT, AMI often required invasive angiography for the depiction of mesenteric vessels in sufficient detail. However, the introduction of multidetector CT (MDCT) with its improved image resolution has changed the diagnostic strategy, obviating the need for invasive catheter angiography. Some typical CT findings of primary AMI are shown in an example in Fig.1 [5] . The purpose of this meta-analysis was to assess the accuracy of contrast-enhanced MDCT for diagnosing primary AMI in symptomatic patients in comparison to surgical findings and clinical outcome [6] .
Methods and Materials
PubMed and five other electronic databases were searched from January 1996 to September 2009 without language restrictions. In eligible studies the patients had been clinically examined resulting in a clinical suspicion of AMI or acute/subacute abdomen of unknown origin, at least 10 diseased and 10 non-diseased patients were included, the diagnostic test was contrast-enhanced MDCT, and the reference standard was surgery or clinical outcome. Two readers independently selected six studies that reported 2x2 contingency data on the diagnostic accuracy of MDCT in primary AMI (Fig.2) . The two readers independently extracted study data, with disagreement solved in consensus. The study quality was assessed by the QUADAS items (QUality Assessment of Diagnostic Accuracy Studies) [7] . The 2x2 count data were summarized using a bivariate random-effects meta-analysis of sensitivity and specificity [8] .
Results
Among the six included primary studies three were prospective and three were retrospective. All studies were of high quality. For methodological reasons the QUADAS item 11 was scored negative in all studies, as explained in the legend of Fig.3 . Fig. 3 : Study quality. The study quality was assessed by the QUADAS items. The consensus judgment of both readers is shown as cumulative percentages across the 6 primary studies. All six primary studies had high study quality, fulfilling 12 or 13 items of the 14-items QUADAS checklist. Although not explicitly stated in the publications, it is likely that the CT findings were known during surgery and while assessing the individual clinical outcome, so that the reference standard was generally not blinded to the results of the index test (QUADAS item 11). References: Menke J. Diagnostic accuracy of multidetector CT in acute mesenteric ischemia: systematic review and meta-analysis. Radiology. 2010;256(1):93-101.
In all patients AMI had been clinically suspected or subacute/acute abdomen of unknown etiology was clinically present before contrast-enhanced MDCT with 4-row to 40-row scanners was performed. Tab.1 and Tab.2 provide further study characteristics. Overall, 142 of 619 cases had AMI according to the reference standard. The primary study data of diagnostic accuracy are shown in forest plots in Fig.4 . The between-study heterogeneity was low to moderate. The meta-analysis showed a pooled sensitivity of 93.3% (95% confidence interval: 82.8-97.6%) and a pooled specificity of 95.9% (91.2-98.2%) for diagnosing primary AMI by contrast-enhanced MDCT (Fig.5) . Fig. 5 : Bivariate summary plot of sensitivity and specificity. The 6 studies are represented by circles, with circle area proportional to the study size. The central black dot represents the bivariate summary estimate of the random-effects meta-analysis. The surrounding ellipse shows the corresponding bivariate 95% confidence interval. This ellipse is asymmetrical because it is shown on the original sensitivity/specificity scale instead of the linearized logit-link scale. The bowed curve is the summary receiver operating characteristic (ROC) curve. References: Menke J. Diagnostic accuracy of multidetector CT in acute mesenteric ischemia: systematic review and meta-analysis. Radiology. 2010;256(1):93-101.
Fig. 4:
Forest plots with primary 2x2 data for sensitivity (top) and specificity (bottom). The squares represent the point estimates, with square area proportional to study size.
Conclusion
This meta-analysis has shown that MDCT has a high diagnostic accuracy for assessing primary AMI in symptomatic patients. Although MDCT has a high diagnostic accuracy, it does not replace a thorough physical clinical examination. Particularly, performing a CT scan should not prevent an early surgical consultation [4] .
Consistent with this, in all studies of this meta-analysis the patients had been clinically examined prior to MDCT with a clinical finding of subacute/acute abdomen or with a particular clinical suspicion of having AMI. This setting is comparable to mesenteric catheter angiography that is also generally performed based on clinical findings.
In summary, on the basis of a thorough clinical examination, contrast-enhanced multidetector CT allows the diagnosis of primary AMI with high sensitivity and specificity. Thus, it may be used as the first-line imaging method to differentiate patients with from those without AMI.
